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PURPOSE;To prevent carbon contamination when organic metal material gas is used by 
introducing gas made of hydroxide into a reaction tube before material gas of silicon Is 
introduced when organic compound is used as the material gas and an Si-Ge mixed crystal is 
grown by an atomic layer epitaxy method. 

CONSTITUTION:A silicon substrate 14 is placed on a susceptor 12 in a reaction tube I, the 
substrate 14 is heated to 900 deg.C, and a spontaneous oxide film on the surface is removed. 
A temperature of the susceptor 12 is set to 390 deg.C, diethylgermanium (DEGe) is introduced 
into the tube 1, and a Ge layer is grown on the substrate 14. The introduction of the DEGe is 
stopped, the DEGe in the tube 1 is discharged, the temperature of the susceptor 12 is set to 
450 deg.C, and AsH3 is introduced. After the AsH3 in the tube 1 is discharged, the temperature 
of the susceptor 12 is raised to 530 deg.C, Si2H6 is introduced, and an Si layer is grown on the 
substrate 14. Thereafter, the above steps are similarly repeated to grow an Si-Ge crystalline 
layer. 
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•r«)Kii 1 <Di37.^rc\mm 1 ©;*?x*^a««^Bic* 

5 j: i t ± ti «S«±C>' >J 3 ^SSfcttv 'J 3 > ty 

Jl. V - -i; A ©ig^B SJB^f -Slg t S^tr 3 1 

[M*JB2] Wg2m2(?)3!J;^S:#i/Sf^.*5g<k«Jtty 

^^ssi-rsM*^ 1 ia«©swijafi*jt. 

[000 1] a? 
[00 02] 

[^tJfeoSHS] Sift. -> 'J 3 xsi ) t -> U 3 ■>- y;i.v 

tr^'4^i'i'ji'ffifi^t-a-&>"j3> • y;i'^:z>5A}is«5 

<fct;-> 'J 3 >ieSS^n^n'^-;^®:K^±i;X5 ^ 
®«t tT^«.'\7^ PAW 4^-5 S^>>*X^'(EBT) 30 

H U t*0§Jt*^ ^Km^ »«tK h 9 >5?X ;^ (HEMT) W 

H%*i3iJ6e.nTi>s. ->'j3>tyjuv-'i7 

S^a8^S®i^«*jti:;ft-5C:t75^ffl6nT*0 (R. Peo 
Pie, IEEE, J. QE-22. pl696, 1986IC|Rge$nTtr^'&}. 
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[0 0 0 4] Ufc34«oT. saHflc*t»Ttt. ft:*^WSl 



»K¥5-4766 5. 

[0 0 0 5] 
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cntt. ALE i;:^3^^^)^^t)l^)^)■feJ^7U5 7'^>^'«^l 
ft, -r/it)-^. Ill fli*±!/v«e©Ig»:tf:;^?£R«:l^rt 

ir32sic»A-rs crt iz-^'i'm(oit^m^m^ifl0s.& 

K«P U:f5: t> j: t iCiBHT « t> O tifWS tlTV^ -6. 

[0 0 0 6] Gei^aSro^JfitcHUTlS. yjt/VX->A 
Olg<Et:ffXtUT, 05^«i?X?;vyj|/vri>:7A(DEGe: 

■&iKfSr®iej^/xtUTfflVi-5)t, 300 ~3S0 -CSS^ffi 

iaTyji/vx-? AS:xt:^*>'-v;i'^fi$-a:s c: 

[0 0 0 7] L*it&*^e., Si-Ge JlSrodcglClILT 

tt. *«y;i'Vxi?Afl:^«5£]ifi^f;^ttTy;i'Tx 
'?A*j«fi$«&ot»c->U3>*(Sfis«*t, 

fcD-rs. y;i'VX':;AB*^^]eaiJ^jt)^-r 

fci&t^Asn^). ^3gB->'j3>tan,iiis^s:®j^-r 
>''j3>«gfiA>&$sfc»3jsn«tv». 

[0 0 0 8] ±ffi©i5?S;glS^^lcJ;5f55fe&[iIi8-r 
v'j3>©Jl^ef;9;^i:L/Ttt, ^^i^^XS 
iHO^vv^XSi.H.) ^©**-(k;«&*SVJttvi7n- 

;u>'7><sicj,Hi) ^©fiftiisijst-jRcffliisnTt'i 

[0 0 0 9] Si-Ge 1l:-5:it* 

t. i!>&<fbyji'-7X'i/Aict)HTttW«fl;^«*S 

W^/XtLTffiVJ, ■t-©-fe;i/7U57"^>i^3iafticJ:o 

Ti^sKfiiS-cfflfii-rsii^ii, c©*s!y;uv-e7 
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xLX'pfs. < t %m&mo^m\znmt^i&^ i out. 
[0 0 1 n 

^J&Wm^lSlSJS^^fXtL, ALE CioTSl-Ge M 

aCJfeSCoT, TJl^vXAsfls), 3rJX7>f>(PH3) Sfc 
# 5 > (Bj H4 ) ISsSRjSflf Af 4 i i I: J: o 

fflbfe. :iO5!iSc0SHtbT[4, AsHj, PE3, BzEii, G 
eH4 ^©fii^»fcioT4^LfctC^*«a«)*?ll*^ S ^ 

bTil)Bl&{Eii-r Sfc* ts^;^ ^n^.. 

sfc, As, p.B mtmrnt^-^hm^^ox. ^Pk^im 
4^-p*^.yjp-7>(GeH4 ) h±mmm^m^(D^^\z^m 
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irt»o^»^;cfflMe.n«. 5'-3}?3P>:/8:fej:c;D 
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$nfc»®i'i*tEffi£iasic«j$$n5. a*. 

s«i4<Djaa!*, seo'cisgo *c©wr^ 

fcit-r )ii^M&m5±izD-±zf^i2^^mri> c tjcj; 

[00 16] 01®g6g*fflt,iT, ->'j3>»«±{rSI 
H*3J;Z;GeHS^fi$-a-SSIJg«ais|fig^-rs. ffl^rfi:(l 
00) £#T-5->U a 6SKt®Kfl2***«)ji 

T«®oKft^^&i^*-r5. ;i®->U3>sss, 01 
■y-by3'i2±iciiii-r«. -tur, 1 wfiUfcjEE* 

i3«;:«;'j$A:^jbT, i/'Jn>Sfii4i&900 mo^^ra 
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[0 0 17] 0 2»C3^-ria*-y--f i'Jl'fecfct;;^ 

X«A-9-^57;i^TSi-Ge igfi®s£g«fT5. -rJi^pTt, 
(DiJ-fe i2*J:t-T ailS B15± t i^Sii S nfc«SB 
r. Sf£;'fl Affile vX9^;vy;U-7-'? A (DEGe)&30U> 
W«ATS. ^©a:#©lJ-ky^l2cD^fia««i||!l390 
■CTib^). fiH, ±|B}C*5lJSS^'fflrtlC:fett5DEGe 
©3[>JBE*tl X10-*^(7.6X10-«Torr) fc&Si^fc, 
DEGeOffifitJcktXn 'J 3j? >:/ 9 IC i SSfa^aSrli 
SiJ-r^. J:nic<t0, 30^}>fa^-CSi95A©Geg*^>>J^> 

s«i4±tc^s-r*. 

[0 0 18] ®-!}-t:/i'12«:t'f ;mOI6«15±!6»6^ 
:Kti. DEGe©«A&<9ihU **;«fX£W3U>M3tA 
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I' i 0 . 408>raT?#!) 7 AOSiB*t->U n >&m4±\zA 

CO 0 2 0] €)±ffiSiiH. (D^ASffjhL&O^, iK3 
IJ'ia]**^?J^««ALTS*5«lrt©Si2H. At»tfl$n 

T*^e., •9-fey^l2^£HU;:t'f;i'!^aiSHl5±ICi^ft-r 
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if 1 rtCDECeS30|}>K«A-ri. 
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&HGeH.S:35AtTt>J;t». 

OOA®Si-Ge ifeftBAJfiESLfc. Xi^HSrigl^Cin 

'i"C\t^l<, tsL^, Si-Ge SaiCi5<. ^-cDJS^^ffljES 
ttGe*tj||Sr40%T*5C:t3i(t*Snfc. GeBttJS 

t*^b, ±ESi-Ge ^^J-^ 



[0 0 2 2] t^-mikoim^iSM\z^n\t, ±msi-G 

fc. SIMS5>eflca:4GeCDK?^jaffitt38JST»i3, tk. 
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[0 0 2 3] 

t5it«^®^3gf5SbS:{S«T€f«.fcJe)»C. ALE S^fflV^ 
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